




had been during the war. it rose still further afterwards.
for the traffic capacity of the diesels had been proved.
and the average age of the steam locomotives in service
was increasing a~d many steam units were overdue
for replacement. According to H. F. Brown more
than 40 per cent of all locomotives in the States in
1945 were over 30 years old. The way was thus open
for all four of the principal builders to have substantial
home markets. and also for a fifth. G.E .. to increase
its industrial shunter market. for while this originator
of diesel traction in the U.S.A. supplied electrical
equipment to two of the main and some of the
subsidiary diesel locomotive builders. it had never
entered into the Class I railroad locomotive business,
though it was the principal supplier of Class II rail­
road and works shunters up to 660 b.h.p. and about
80 tons in weight.

New models were not long in coming off the bat.
From La Grange. the F-7 and then the E-8 were out

productions were colossal. It fell far behind Alco and
General Motors. even after the fusion with Lima and
Hamilton. and after the Rentschler group acquired
control its dwindling locomotive activities were closed
down altogether. Typical of Baldwin productions
were the 2,000 h.p. centre-cab twin-engine transfer
locomotives for the Elgin, Joliet & Eastern with
27 tons maximum axle load, the tremendous four-unit
shark-nosed 6.000 h.p. units for the Pennsylvania.
and the 3.000 h.p. twin-engine single-superstructure
2-00-00-2 locomotive of 260 tons weight for the
Seaboard Railway. ~

Fairbanks-Morse began with 1,200 and 1,600 h.p.
line-service locomotives of road-switcher contour, and
then brought out a 2,000 b.h.p. unit; but in this last­
named type an alternative bull-nosed design was
available, and two A and an intermediate B unit were
coupled together to give a 6,000 h.p. locomotive.
Then about 1954 came the best-known of them all,

Alco twin-engine 2,000 h.p. A IA-A IA passenger locolI/otive for the Sante Fe, 1947

by 1948, using the 16-567. B engine set to 1,600/ I,665
b.h.p. and 1,500 h.p. traction input to main generator.
Compared with the AlA-AlA and Co-Co main-line
locomotives built up to 1940, the F-3 and F-7 were of
Bo-Bo type and both weighed 230,000 lb. The F-3
was the first to have an a.c. auxiliary generator in-built
with the main d.c. generator. The F-7 was very
similar, but with newer electrical equipment, including
the 0.27 traction motor. it gave improved continuous
rated tractive efforts, and this was applied also to the
E-8. Also the F-7 was developed into the FP-7A
(freight and passenger).

The Alco line-service locomotives were of bull­
nosed single-cab form like the General Motors units,
and also of road-switcher contour. They were built
round the then new Aleo series 244 engine, which for
that time had phenomenal ratings. Using a 9 in. by
lOt in. cylinder, the 12-cylinder V model was rated
at L580 b.h. p. at 1.000 r. p.m. in 1946, equal to
157 lb. per sq. in. (II kg. per sq. cm.) b.m.p. and
U50ft. per min. (8'9 m. per sec.) piston speed. By
1954 the rating had been raised to 1,760 b.h.p., or
174 lb. per sq. in. (12'2 kg. per sq. cm.).

Baldwin in accordance with ils long tradition of
enormous sleam locomotives, coupl d with ownership
of an enormous slow-speed oil engine, did not see fit
to invest in new designs and new equipment for an
up-to-date power plant, and so all its diesel locomotive

the 2,400 h. p. Co-Co Trainmaster of 168 tons weight.
This embodied the first single oil engine of that power
to run in U.S.A. locomotives. Throughout, Fair­
banks-Morse installed its 380 model opposed-piston
engine, and the Trainmaster had the 12-cylinder
(24-piston) version running at 850 r.p.m. As a new­
comer to the field. with no previous locomotive
tradition or clientele. Fairbanks-Morse did very well.
The chart showing the numerical progress of the
diesel locomotive on U.S.A. railroads indicates that
Fairbanks-Morse did about 4 per cenl of the total
business. and that means a total of over 1.100 units,
most of them above 1,000 h.p., as well as others for
Mexico and, in association with the Canadian Loco­
motive Co., some for the two big railroads in Canada.
Fairbanks-Morse also was the supplier of the most
powerful diesel locomotive ever to run in the States,
a four-unit 4(A IA-A IA) locomotive of 8,000 h.p. for
the haulage of freight trains on the Kansas Cily
Southern, introduced at the end of 1946. Each unit
had a 10-cylinder (20-piston) engine. Total loco­
motive length was 259ft. 4 in. (79 m.) and service
weight 1,355,000 lb. (605 tons). This locomotive
proved too cumbersome, and not enough work could
be given it to justify the output, so it was divided into
two 4,000 b.h.p. twin-unit halves.

At the beginning of 1954 Electro-Motive began 10
instal the new 567.C engine in all its production
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Foil'hallks-JIIvl'sefoul'-ul1il 8.000 h.II.Feighl IOCOl1lOlire/iil' Ihe /':(111.1'(1.1' Cilr Soullli'm.
used ill 1947 hUI suhsequelllir dirided illfO lim douhle-ullil 4.000 h.ll. IOCOl1lOlires

models in place of the 567.B There were many new
features of design. but a number of these could be put
into the B engine. just as a complete C engine could
replace a B as far as mounting. couplings. pipe con­
nections and space were concerned. But only an
organisation the size of General Motors could have
g071e in 20 years through the gamut of the 201A.
567.A. 567.B and 567.C. all different from each other
in major design features and production aspects.

Later in the sallle year Alco began its engine turn­
over from model 244 to the 251: but it is interesting
to note that a feature which was introduced into th~
G.M. series 567.C two-stroke engine had been a
feature of the Alco four-stroke e~gine from 1945:
that is cooling water is kept away from all stressed
members in the crankca e-cylinder block to avoid
possible corrosion dimculties. Aleo's pressure-charged
and charge-air cooled 251 engine. in current usc today.
retained the 9 in. by 10-~- in. cylinders. but the output
was raised to 162·5 b.h.p. per cylinder. involving a
b.m.p. of 194 lb. per sq. in. (13'6 kg. per sq. cm.) and
the highest in traction service until topped slightly in
the last two years by Maybaeh charge-air cooled
engines. These new ratings of Alco meant that the
12~cylinder engine produced \.950 b.h.p. at \.000
r.p.m., and the 16-cylinder model 2,600 b.h.p. Tllere
is also a straight six of 975 b.h.p .. but this has been
installed mainly in export deliveries.

These two new oil-engine designs led inevitably to
new locomotive designs, which culminated. ~fter the
still further development into the pressure-charged
567.0 engine (the 13th development stage from the
model 106 petrol engine by Winton with which
Electro-Motive started in 1924). in the Electro-Motive
SO.24. with a 16-cylinder 567.0 two-stroke engine
giving 2,600 b.h.p. and 2.400 h.p. traction on a Co-Co
wheel arrangement: and in the Alco model OL-600.

also a Co-Co of the same outputs from a 1(1 cylinder
four-stroke engine and wcighing 335.000 lb. (1~9 tons).
Thesc two makers thus got up to the level of the
Fairbanks-Morse Trailllllasler in regard to outpUl
from a single engine and single-unit locomotive. and
it is worth ~rema,:-k that all tll~'ee of these 2.600 b.h.p.
standard locomotives arc to road-switcher contour.
At the same time. subsequent to the introductions of
their new engines. both Aleo and G.M. applied their
12-cylinder 1.950 b.h.p. engines to Bo-Bo standard
locomotives of about 240.000 lb. (108 tons) minimum
weight. and suited almost solely to U.S.A. conditions
because of the 60,000 lb. (27-ton) axle load and the
U.S. loading gauge contour.

The othel:--Ioeo~otivemodels of the last four or live
years arc too well known and too conventional to
warrant notice here: and only passing reference need
be made to that phase in the mid-1950's when attempts
were made to build satisfactorv lightweight trains on
"single-axle" principles. like' the G.M. AerOlraill.
the Talgo types. and even the .Yplorl'r. Unfortunately
none of these proved the right solution within the
money and time which could be devoted to their
development: and equally unfortunately there was
no determined effort to reduce the weight of normal
passenger stock to the European level o(about 33 tons
per 80-ft. (24-metre) coach. Probably now it is too
late for such trains or coaches. even when technieallv
successful. to recapture the last passenger traflic i~,
the States.

After the streamlined-train construction ended in
1938-39 very little was done in the way of self­
propelled passenger vehicles. The Illinois Central
made a spasmodic attempt in 19~0 with a fc\\ cars
having Waukesha engines and T\\in Disc hydro­
mcch;nieal transmission: but the onl) de\elol~ment
of an moment has been with the Budd stainless-steel
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railcars, which is a post-war one. and which seems to
have pas cd its zenith. In any case railcars. and even
passenger coaches. form but a small percentage of the
Budd company's products nowadays. Several stan­
dard models were evolved by Budd. all essentially the
same except for the interior passenger and baggage/
mail accommodation. Power is provided by two
underftoor General Motors engines with individual
top rating of 275 b.h.p.. and each driving the inner
axle of one bogie through an Allison (General Motors)
torque converter and cardan shaft. Disc brakes are
fitted to the axles. Several U.S. railroads have these
R.D.C. cars for long and short di tance transport, and
there are a number in Canada also.

Maintenance and Repair
Shortly after the war. when diesel locomotives were

being introduced at a rapid rate, and it was obvious
that such power would replace steam traction entirely,
serious consideration had to be given on a wide scale
to the facilities for servicing, maintenance and repair.
Certain railroads such as the Burlington already had
specialised facilities on a small scale, and the Santa Fe
in 1939 had erected at Chicago a maintenance and
repair depot for the large locomotives assigned to the

changeability between one model and another of the
same builder. For example. as late as 1950/51 the
different builders were using so many sizes of air hose
that some railroads had to carry in stock as many as
two dozen variations. Also the locomotive designs
themselves were by no means always fully devclop'Cd.
The intensity of the nightmare was increased by the
fact that there were still thousands of steam loco­
motives in service. which also had to be maintained
and repaired. even if at a different place. The Santa
Fe was one of the earliest large railroads to concentrate
diesel repairs. choosing Barstow and San Bernardino.
both in California. as the repair shops; but by 1950-5 I
the latter plant, with 660 diesel-locomotive-units
assigned to it for repair, was accounting for well over
one-and-a-half million man-hours a year with nearly
1,000 men working twoshiftsa day and a five-day week,
while Barstow. with 530 locomotive-units, was
accounting for well over a million man-hours.

Hire Purchase
Characteristic of diesel traction in the States more

or less from the beginning has been the extension to
the new units of the- centu~'y-old and widely-practised
hire-purchase acquisition. used extensively for freight

General Motors (£Ieclro-Motive)
lriple-unil diesel-eleclric locomo­
tive wilh tlVO A (or cab) UllilS and
one B (cabless) unil ill lhe cenlre,

1947

Super-Chief and £1 Capitan trains, and later this depot
was enlarged to handle further main-liners.

But after the war there was an urgency for proper
depots and shops allover the States and on a very
large scale too, and the thought and work involved
in providing these was one of the principal aspects of
American diesel traction over the years 1948-52.
Repair and maintenance became a major operation,
particularly on those railroads which undertook the
repair of engine and transmission constituents as well
as of mechanical parts, and depending on how far
they looked to builders for complete reconditioned
engines or on "ready-to-wear" sub-assemblies like
cylinder heads. The position was complicated also
because many large railroads had three and even four
different makes of diesel locomotives, and in those
days they were rarely segregated in districts. More­
over, none of the parts in different builds were
interchangeable, and often there was little inter-

cars and to a lesser extent for steam locomotives and
passenger cars. There have for long been two
methods. One is hire-purchase of the locomotive
from an equipment-financing organisation, with pay­
ment by instalments over a period, usually 15 years
for a diesel locomotive, at the end of which time the
railroad is considered to have purchased the loco­
motive or has then the option to purchase at a token
sum. Until the completion of the whole contract the
equipment-financing organisation retains full title to
the locomotive. The second method is purely hire,
usually on an initial agreement of 15 years; the rail­
road never becomes the owner of the locomotive, but
usually has the option after 15 years of continuing to
hire the locomotive at a much lower figure.

Most diesel locomotives on the Class r railroads
have been obtained under the first heading; but up to
the end of 1957 one organisation alone-the Equitable
Life Assurance Company-had bought and had out on

150 DIESEL RAILWAY TRACTION. APRIL, 1961



pure hire o\'er 500 dicsellocomoti\c units. Equipmcnt­
trust financing has now bcen cxtcndcd to thc com­
plete rebuildit;g of diesel locomot i\ e pm\ cr \\ it h thc
most modern constituents. on thc lines so strong!
ad\ocated reccntly by General Motors and Alco: a~ld
such .. remanufacturcd" power is rcgardcd as nc\\
power under thc Ncw York Banking Law. In
addition to thcse equipment-trust hirc-purehasc and
pure-hire schemes. a third mcthod has bcen practised
to a limited extent. in the form of direct conditional­
sale contracts straight bctween locomotive builder and
railroad. these in -fundamentals being hire-purchasc
agreements. But vital clauses in all three types ensurc
the retention of full title by the vendor or owner. and
so such equipment cannot be lumped in with the
general railway assets in the event of one of thosc
bankruptcies or financial reorganisations to which so
many Class I railroads have been subject in the last
half century or so. Another essential part of all three
types of contract is that the railroad must maintain
and repair the locomotive.

Complete Diesel Working
Dieselisation of Class I railroads is now complete

except for the 1,900 route miles electrified. But with
28,400 diesel locomotive-units in stock, many of IS
and more years old, there must be a considerable
number of new locomotives or "remanufactured ..
locomotives needed over the next few years. Even
at 4 per cent renewal or remanufacture per year, this
means 1,100 locomotive-units. Complete remanu­
facture is said to cost about 70 per cent of the cost of
an entirely new modern locomotive, so that one may
say broadly that 4 per cent renewal means the
equivalent of 770 completely new locomotive units­
not enough to keep going two plants with a combined
capacity of over 2,000 units a year, but nevertheless a
useful basic load. General Electric, a year or so ago.
introduced a 2,500 h.p. (probably 2,650.'2.700 b.h.p.)
Bo-Bo locomotive suited to Class I roads. bringing a
third builder in, but so far only prototypes are
running.

However, tied up indirectly to these figures from
the railroads' point of view is locomotive life and
depreciation. The Interstate Commerce Commission

II.'
Gelleral MOlOrs AerOlraill {/f IJ'llshillglOlI Slfllioll­
olle of Ihe alle//lplS ill Ihe //Iiddle 1950's 10 gl'l
reallr Iiglll-weiglll ,raills hr IIIICOllrellliollal //IellllS

has approved depreciation rates based on a 20-ycar
life for line-service diescllocomotives and 25 years for
switchers. Recently it has been stated that the sub­
stantial number of locomotives" remanufactured ..
during the last year or two. and the e\'cn more
substantial number for whieh early" remanufacturc ..
is advocated by the builders. means that the eflcetivc
life is only about 14 years for the line-service units and
18 years for switchers: and that this is helping to
upset all" economy" figures. and that the difference
between the actual and I.e.e. values may have to be
charged to profit-and-Ioss account. But in this re­
spect one should note that the providers of the money
for these locomotives reckoned in fact on a IS-year
life before probable obsolescence. as evidenced by the
common IS-year term of equipment obligations: and
also that as a large proportion of all Class I railroad
diesel power is not owned by the railroads. and much
of it will never be, no depreciation charges can be
marked up, and all expenses in connection with them
are purely operating expenses.-B. R.

All early sillgle-ellgille sillgle-lIl1il diesel IOCO//lOlire of 2.400 h. p. (lraClioll). Ihe Fairhallks­
Morse Traill//lflSler \I'ilh a 12-crlinder (24-pislon) 111"O-slroke opposed pislOll engille. 1955.
An earlier Co-Co range of 2.400 h.p. IInil had heen //Iarkeled hr F-M aluJlII 1951 53
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Letters to the Editor

American Diesel Traction
Jamaica. .Y.. U.S.A.

March 3

SIR.-Having read your brief article on diesel Iraclion in
orth America in the February annual review issue. I

think some statements need corrcction or emendation.
particularly your statement that unt il 1958 no American
standard unit exceeded 2.000 h.p. except for ten Alco
2.400 h.p. units on the Santa Fe. This is wrong. There
were the Fairbanks-Morse units. for example: but other
builders also had units of more than 2.000 h.p. on the rails
long before 1958. In 1948 Baldwin built a dozen 3.000
b.h.p. units for the Seaboard Air Line. and two more
went to the Mexican National Railways. Baldwin also
had these units on trial on the N.Y.C.. Pennsyhania.
B. & O. and other lines: and as far as Baldwin was
concerned this was a production model. It didn't sell,

franklv because it \\:lsn't \erv I:lll,d It \\as a handl"ul to
mailll:·lin. I think the Seal;o:~rd units arc no\\ out l,I"
sen icc. The ational of 1c,iCl' uses tlll:irs ,parJn~I~.

and the Pennsyhania. \\hich bl'u~ht abllut Sl'\,'n in 1950.
still uses theirs on mountainl:rades. altl1l1udl lunder,tand
some arc re-enl:ined. - ,

In 1950 Gen~ral I\lotl1l's came out \\ith their 1'-8 model
01" 2.250 h.p. A IA-A IA. :Ind sold these tl' at least -10
railroads. Alco and Fairban"s- lorse also m,'t thiS
challen~e in 1951 \\ith 2.250 h.p. nH1dels of l"C, and
Co-Bl' axle arrangements re'lll'ct 1\ ely. In 1956 the 1'·8
was replaced by the F-9. \\hich \\as rated at 2.-1lX) h. I' ..

and has since been re-rated at 2.500 h.p. Als,' in 1955
Fairbanks- lorse started building its Trainmaster 2.-100
h.p. ro:ld·s\\itcher and s'lld these to man\ lines. se\eral
of \\hich. such as the C.R.R. "I" N.J .. Re:ldinl:. and S.I'..
usc them in commuter service. ('n \\ hich the~- ol"ten pull
only five coaches. the high h.p. being used f,'r lIuie"
accelerat ion in Illult i-stop operat iOIl.

Fairban\..s-l\lnrse. ill addition to its Trainmaster. alld
the 2.250 h.p. Co-R,' model 01" 1951 already nll'nti'1I1ed.
produced a 2.-100 h.p. road-sen icc unit with the same
axle arrangement in 1951. and slime "I" these arc still in
service on the L.I.. N.Y.C.. C. & N.W.. and others.
t hough some 01" the N. Y.c. st oc" has b,'en re-engi ned
\\ ith G. 1. power. Baldwin alSll had its 2.-100 h.p. transfer
and s\\itching design abllut 1950. as on the Elgin. Joli,'t
& Eastern: and Lima-Hamilton (bcfnre it merl:ed \\ith
Balth\in) built in 195:\ slime 2.500 h.p. Co-Co ro:ld­
switchers which arc on the I'ellns\ hania.

With rel:ard to fil:ures. I thi,;" \OU can ma"e them
pro\e anything you ~·anl. and 1\1r. il. r. Bnmn's rept'rt
can go under that heading. Ir. Barriger is a highly­
respected railway ollicer. and he may be right: bUI I
\\onder on \\ hat he bases his opinion that the U.S. rail\\a\s
will be electrifled bet\\een 1965 and 1980. In 1910 al~d
again in 1925 the same was promised. also by highly­
regarded officers. In the past ten years our electric
locomotive stock has fallen b) :\0 per cent to about 500
units: very little of this reduction was caused by intro­
duction of more modern electrics. indeed diesels replaced
most 01" them. although in one case steam power took o\er
for seven years or so until replaced by diesels. lost U.S.
railroads do not have a sufficient number 01" trains to
warrant the expense of electrification. Mr. Barriger's
Pittsburgh & Lake Eric Railroad has the: heaviest tonnage
per mile 01" any U.S. railroad, and is not yet electrified and
has had no public plans I"or conversion: in fact it bought
steam power as late as 1948 and was among the last ,If the
systems to go over to diesel: though, to be sure. Mr.
Barriger was then president of the Monon and did dieselise
his property by 1947.

From a defence point of \iew, I am not sure that tlHal
electrification would be a good idea. Certainly it is much
easier to knock out an electrified line in a war than to
incapacitate one with hundreds of separate moti\e-p'l\\er
units. As has been proven on our railroads. \\ rec""
floods. snow and storms cause much more ItbS of nwne\
and sen icc on electritied lines than on those not electrifieJ.
In recent years around New York the diesel has had t,l
rescue stalled or disabled eleclric Irains on the e\\ Y,'r"
Central. Long Island. Penns) hania and e\\ Ha\en road,
seve ra I times a yea r.

Yours faithfully.
EIIIOII K\II'

[In making our statemelll about 2.000 h.p. die'eb \\e
arc afraid we had been thin"ing in lern" llf ,ingle·engln,'
single locomotive units, but e\en >(', llur ,'mi,sll\n 01" the
Trainmaster was unfllrl:i\able. R"ference 10 se\er:1!
locomotives mentioned by 1\11'. Kahn is mad,' on p.lge,
145-151. ED.]
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